There is growing interest in the impact of community design on the health of residents. In 1998, the Western Australian Government began a trial of new subdivision design codes (i.e. Liveable Neighbourhoods Community Design Code) aimed at creating pedestrian-friendly neighbourhoods to increase walking, cycling and public transport use. The trial provided a unique opportunity for a natural experiment to evaluate the impact of a government planning policy on residents. Nevertheless, evaluations of this kind present a number of methodological challenges in obtaining the highest quality evidence possible. This paper describes the RESIDential Environment Project's study design and discusses how various methodological challenges were overcome. A growing number of studies show that urban sprawl, typical of development on the fringe of Australian and US cities, is associated with obesity, hypertension and lower levels of walking, because it encourages driving and discourages active modes of transport, and often results in long commutes. 3 In Australia, two-thirds of men and onehalf of women are overweight or obese, 4 as are between 19 and 23% of Australian children and adolescents. 5 Moreover, only about one-half of Australian adults are sufficiently active to benefit their health (i.e. undertaking as little as 30 minutes of daily moderate physical activity), and levels of physical activity appear to be declining. 6, 7 While a multitude of factors are implicated in these trends, there is growing international attention on the contribution made by so-called 'obesogenic ' environments, 8,9 including urban development, which discourage physical activity. This paper contributes to the methodological literature. It describes the design of an evaluation of a state government land subdivision design code which aims to encourage more walking, cycling and public transport use by local residents. It begins with a background to the development of the Liveable Neighbourhoods Community Design Code, before describing the evaluation's study design. It then goes on to discuss methodological issues that have arisen for consideration in future natural experiments of this type.
For decades there has been increasing concern about the unsustainability of post-World War II planning principles adopted in the United States of America (US) and Australia, characterised by segregated land use, disconnected streets, low residential density, limited public transport and local employment and high motor vehicle Can the impact on health of a government policy designed to create more liveable neighbourhoods be evaluated? An overview of the RESIDential Environment Project dependency. 1, 2 However, until relatively recently little attention has been given to the impact of these planning principles on the physical and mental health outcomes of local residents.
A growing number of studies show that urban sprawl, typical of development on the fringe of Australian and US cities, is associated with obesity, hypertension and lower levels of walking, because it encourages driving and discourages active modes of transport, and often results in long commutes. 3 In Australia, two-thirds of men and onehalf of women are overweight or obese, 4 as are between 19 and 23% of Australian children and adolescents. 5 Moreover, only about one-half of Australian adults are sufficiently active to benefit their health (i.e. undertaking as little as 30 minutes of daily moderate physical activity), and levels of physical activity appear to be declining. 6, 7 While a multitude of factors are implicated in these trends, there is growing international attention on the contribution made by so-called 'obesogenic' environments, 8, 9 including urban development, which discourage physical activity. This paper contributes to the methodological literature. It describes the design of an evaluation of a state government land subdivision design code which aims to encourage more walking, cycling and public transport use by local residents. It begins with a background to the development of the Liveable Neighbourhoods Community Design Code, before describing the evaluation's study design. It then goes on to discuss methodological issues that have arisen for consideration in future natural experiments of this type.
New Urbanism
One response to concerns about the unsustainability of urban sprawl has been a new approach to planning known as 'New Urbanism', which aims to create more pedestrianfriendly neighbourhoods. 7, [10] [11] [12] Based on traditional planning principles, neighbourhoods designed according to these principles have connected street networks, higher density of development, mixed-use zoning (i.e. a combination of commercial and residential development) and access to public transport. 13, 14 A study from the United Kingdom found that traditional neighbourhoods generated about 57% fewer vehicle miles, 15 while a small study by Saelens and colleagues 16 found that 'high walkable' neighbourhoods in the US generated more weekly transport walking trips than 'low walkable' neighbourhoods (3.1 compared with 1.4 walking trips per week). There is growing cross-sectional evidence that community design policy is an effective tool for increasing walking, cycling and public transport use, thereby reducing driving and improving air quality. 17, 18 In Western Australia, the state government is responsible for subdivision policy (Western Australian Planning Commission) and assessment of all subdivision proposals (Department for Planning & Infrastructure). In 1998, it began a trial of the Liveable Neighbourhoods Community Design Code, 19 which is based on New Urbanism principles. By creating more 'liveable' neighbourhoods with greater access to services and more efficient use of land, it is hoped that car use will be reduced and walking, cycling and public transport use will be increased. 7 
The RESIDential Environment Project
The extent to which a new government policy can influence active transport behaviour is the subject of the Healthway-funded RESIDential Environment project (known as RESIDE). Commencing in 2003, the principal aim of RESIDE is to study the impact of the state government's Liveable Neighbourhoods Community Design Code on the walking, cycling and public transport use behaviour of local residents. RESIDE is a longitudinal study of people building homes in new housing developments, some of which are designed according to the Liveable Neighbourhoods Community Design Code. The study was developed in response the need for causal evidence on the relationship between the built form and physical activity. 3, 18 Hence, its longitudinal design will enable the study of selection: do individuals choose environments that match their preferred behaviour or does the environment shape their behaviour?
Study design RESIDE involves three data collections over five years
Evaluating the health impact of a governmental policy with each collection undertaken in the same season. The timing of these collections is: (1) baseline -before participants moved into their new home; (2) 1st follow-up -12 months after moving into their new home; and (3) 2nd follow-up -two years later.
On each occasion, participants complete a self-completion questionnaire and wear a Yamix Digi-walker pedometer (SW-200-024) for seven days. The pedometer is a small motion sensor worn on the belt that measures the number of steps taken. It provides an objective measure of overall physical activity behaviour irrespective of the type and where it takes place.
Selection of housing developments
All structure plans for new housing developments in Western Australia are approved by the Department for Planning and Infrastructure. During the Liveable Neighbourhood trial period, structure plans developed using the Liveable Neighbourhoods Community Design Code were subjected to a separate review process. The key elements of conventional and liveable neighbourhoods as defined by Jones 12 are presented in Table 1 . Developments with many but not all of the Liveable Neighbourhood elements were assessed as 'hybrid' developments. Accordingly, 18 of the 74 RESIDE developments were assessed as Liveable Neighbourhood developments, 45 as conventional developments and 11 as 'hybrid' developments. All Liveable Neighbourhood developments and 'hybrid' developments that sold land for housing during the recruitment period were included in the study areas. Attempts were made to match the conventional developments to the Liveable Neighbourhood developments and 'hybrid' developments in terms of stage of development, lot value and proximity to the ocean.
Selection of participants
Participants were selected from households that had purchased land in the 74 housing developments. Recruitment Corporation, the state water agency, wrote to all its customers building houses in the study areas inviting their participation and requesting return of a reply-paid card if they were ineligible or did not want to be contacted by the study team (n = 10 193). The names and addresses of people who did not return the card within 10-14 days were matched to the electronic white pages and telephoned by trained interviewers at the School of Population Health's Survey Research Centre (n = 5286) and screened for eligibility. Those who could not be contacted by telephone after six follow-up calls and for whom no telephone contact details were available (n = 3862) were invited to participate by letter. Three follow-up letters were sent. All participants received written information about the study and provided written consent before completing the baseline questionnaire.
Measures RESIDE is an ecological study, [20] [21] [22] [23] in that it will measure multiple levels of influence on behaviour. RESIDE study participants will complete comprehensive questionnaires that measure a range of individual-level (e.g. demographic and health-related characteristics, attitudes, perceptions), social environmental (e.g. social support for physical activity) and physical environmental (e.g. perceptions of the local neighbourhood) factors that might influence participation in active modes of transport. To complement the objective measure of overall behaviour using pedometers, self-reported physical activity is also being measured using the Neighbourhood Physical Activity Questionnaire. This questionnaire measures the frequency and duration of usual walking and cycling undertaken within and outside the neighbourhood as well as other moderate-and vigorous-intensity physical activity. 24 The tool was specifically designed for use in longitudinal studies of the impact of urban design on physical activity and makes it possible to differentiate walking and cycling behaviours that take place within and outside the neighbourhood. This allows the impact of the government's Liveable Neighbourhoods Community Design Code on behaviour undertaken locally to be studied.
In addition to individual-level data, a key objective of RESIDE is to develop objective measures of the physical environment surrounding the study participants' homes (both at baseline addresses and in new neighbourhoods), using Geographic Information System data. A walkability index based on that developed by Frank and colleagues 25, 26 has been developed for this study by Learnihan. 27 RESIDE study participants RESIDE includes 1813 study participants who have returned completed baseline questionnaires (33.4% response rate overall). Overall, 40.5% of the RESIDE participants are male and the average age at baseline was 40 years (SD 11.9). Given that study participants are home buyers, not surprisingly only one-quarter have a household income of less than $50 000 per annum (24.5%). At baseline, there was no difference between the transport-related or recreational walking undertaken by the study participants living in the different types of neighbourhoods. 28 Only 20% of the total walking undertaken at baseline was transport-related walking and undertaken within the neighbourhood. Given that the Liveable Neighbourhoods Community Design Code aims to increase local walking, it will be important to monitor any increase in the amount of transport-related walking. 
Discussion
There is growing recognition that neighbourhood design can influence both health and environmental outcomes, but there is limited causal evidence of its impact. RESIDE seeks to redress this gap by prospectively evaluating the impact of a new government planning policy on local residents. Its longitudinal design will contribute to evidence about whether neighbourhood design simply facilitates the behaviours of those already predisposed to use active forms of transport or whether it can be used as a policy tool to change behaviour. Importantly, the collection of data on multiple levels of influence of behaviour (i.e. individual-level, social environmental and physical environmental) allows the study of the impact of neighbourhood design relative to individual-level attitudes and social norms. These data will inform future educational and policy interventions.
There are synergies between health, sustainability and planning agendas, as each sector attempts to encourage active modes of transport. While the objectives of these agendas differ markedly (i.e. to produce health, environmental or traffic management outcomes), the strategies required to achieve these policy outcomes are similar. 22 Thus, in this area there are unprecedented opportunities for collaborative effort across disciplines and sectors to devise multiple-level interventions, transdisciplinary approaches to research 29 and advocacy campaigns designed to hasten policy changes to redress these problems.
The Liveable Neighbourhoods Community Design Code represents an attempt by a state government to create pedestrian-friendly neighbourhoods and is receiving national and international attention as a best-practice policy. Given the potential for government policy to create supportive infrastructure that can influence behaviour and produce health and environmental outcomes, it is important to monitor positive (and unintended negative) outcomes.
RESIDE involves a collaborative study with the policy makers (Department of Planning and Infrastructure and the Western Australia Planning Commission) and will prospectively monitor the impact of this policy on the health and social outcomes of local residents. It seeks to overcome a number of methodological challenges in studying the impact of community design on various health behaviour outcomes.
First, it is longitudinal and surveys residents before they move into their new homes. This will allow study selection to be studied. Fortunately, at baseline there were few differences between those moving into Liveable Neighbourhood developments and other types of neighbourhoods in terms of their demographic or behavioral characteristics. 28 Second, RESIDE included all Liveable Neighbourhood and hybrid developments being built during the study period, and where possible, it sought to match these with conventional developments on the basis of distance from the ocean, stage of development and price. Apart from attempting to control for socioeconomic status and quality of access to facilities and services, there was also an attempt to avoid a 'coastal effect' which suggests that those living in coastal locations are more physically active than others. 30 Third, the study collects both self-report and objective measures of walking, cycling and overall physical activity. Fourth, the self-report measures are behaviour and context-specific 31 with study participants reporting separately about recreational and transport-related walking and cycling behaviours undertaken within, and outside, the neighbourhood. 24 Fifth, the behavioural questionnaire uses 'usual' behaviour rather than behaviour in the last seven days or a diary. We believe that usual behaviour will be a more stable measure, which is preferable in a longitudinal study. Sixth, the study has been designed to take into account seasonal effects and seeks to resurvey study participants in the same season that they completed the baseline survey. Seventh, it includes both perceptions of the neighbourhood and objective measures of the neighbourhood and has a consistent definition of what constitutes a 'neighbourhood' in both the questionnaires completed by study participants and the objective measures of the neighbourhood. Finally, using a modified version of a method proposed by Dillman, 32 the study attempts to maximise the response rate by incorporating a comprehensive system to contact and re-contact study participants during the recruitment and follow-up phases.
Despite attempts to overcome methodological challenges, the study has a number of limitations. It is restricted to people building homes in new housing estates, and, therefore, is not representative of a general population sample, nor does it include lower socioeconomic groups. Despite attempting to maximise the response rate from the outset, the initial response rate was only 33%. Undoubtedly, this was partly due to the fact that study participants were made aware from the outset about the study requirements (as was required by the University's Human Ethics Committee). Not only did this involve an extensive questionnaire, but it also required the study participants to wear a pedometer for a week and to complete a pedometer diary.
Regardless of these limitations, at this stage, RESIDE is unique internationally. Moreover, studies of this type are important to inform the development of future policy and practice with the aim of optimising neighbourhood designs to produce health, planning and sustainability outcomes.
